Abstract
hemifield. Volunteers were instructed to fixate at the fixation point, but also to allocate their covert attention 92 to the indicated side. Each block consisted of 120 stimuli, 60 for each location, with 18 targets. There were 93 36 blocks (18 blocks for each condition). Block types were presented in a pseudorandom order (not more 94 than three same attended side blocks in a row).
95
The session began with volunteers performing a training session, which consisted of one block of the 96 experimental procedure followed by a weighted up-down staircase procedure 19 . The staircase block was 97 shorter, with 80 stimuli. After every 12 attended side stimuli presentation, the spatial frequency value was 98 recalculated based on accuracy. A psychometric function was fitted to the data to obtain the spatial frequency 99 corresponding to 75% of correct responses.
100
EEG pre-processing 101 EEG pre-processing was carried out using BrainVision Analyzer (Brain Products). All data were down- 
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Alpha band desynchronization is a key marker of attention. Therefore, we compared the power spectrum 161 of attended and ignored conditions. Similar to the ERP analysis, we focused on the same parieto-occipital 162 contralateral electrodes to stimulus presentation when that stream was to be attended or ignored( Figure 3A) . 
168
To evaluate whether prestimulus alpha power was correlated with performance, we ran two separate The black line at the left panel shows the cluster period in which classification was higher in attended than in ignored conditions. B) Decoding scores for attended stimuli (mean, S.E.M) grouped into low (cyan) and high (darker blue) prestimuli alpha power. The black line shows the cluster period in which classification was higher in low alpha power trials than in high alpha power trials, and shadows under the curve represent the statistical clusters different from scores at chance.
Given that attention modulated both alpha power and classification accuracy, we tested whether pres- 
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Discussion
197
In the present study, we investigated the effects of covert spatial attention on sensory information and related
198
mechanisms. Attention resulted in a pre-stimulus alpha desynchronization on contralateral sensors. Using a 199 multivariate decoding approach, we found that spatial attention enhanced target identity coding. Moreover,
200
we found that that stronger alpha desynchronisation boosted the representation of target identity.
201
Several studies have shown that visual-spatial attention elicits larger P1 and N1 components for attended 202 than for ignored-stimuli 23 . However, P1 and N1 effects seem to indicate distinct attentional mechanisms:
203
while P1 modulation suggests a suppressing mechanism, it has been suggested that N1 modulation represents 204 a sensory gain mechanism 24 . In this study, we did not find a significant effect of attention on event-related 205 potentials. One crucial difference in our study is that events were presented sequentially in a stream. This 
209
A recent study investigating temporal attention found a modulation in N1, but no correlation between N1 210 amplitude and the decoding scores 1 . Therefore, it seems that an increase in signal-noise-ratio is not necessarily 211 linked to boosting information about stimulus identity.
212
We observed a stronger contralateral alpha decrease in anticipation of attended targets. on findings that show that: (1) decreased alpha power was associated with a higher tendency to report 219 the presence of a stimulus, even when a target is absent; (2) alpha power did not affect performance on 220 discrimination tasks [16] [17] [18] . In our experiment, the behavioural task was to detect the presence of a target,
221
marked by an increase in the spatial frequency of the Gabor. Although not significant, there was a tendency 222 of higher reportability rates when alpha power decreased, making our results compatible with the perceptual 223 bias proposal.
224
Our decoding results showed that spatial attention enhanced target identity coding. Even though the 225 decoded feature (stimulus orientation) and the task-relevant feature (spatial frequency) are independent, they 226 share commons mechanisms and attending to one of them seems to affect the other. Within the attended field,
227
decoding was increased in trials with decreased alpha power. Although this finding appears to be more easily 228 explained with the idea of alpha being associated with perceptual precision, it is worth to point out that the 229 increase in decoding was in a later period. This result is consistent with a previous report that found that 230 lower alpha can reduce the immediate interference by a distractor 1 . Given that participants did not make 231 judgements about the orientation of the target, it is not possible, with our current experiment, to be sure 232 whether an increase in decoding would be translated into an increase in the behavioural discrimination.
233
We conclude that stimulus identity processing is modulated by covert spatial attention and that anticipatory 234 alpha power is associated with such processing.
